INTRODUCTION
The problem of finding differential invariants of G-structures leads to the problem of finding natural connections associated to G-structures. Let us explain how it goes in the case of Riemannian manifolds. Let M be a differentiable manifold. It is a well known result that the Weyl invariants generate all the polynomial invari ants (see [1] and [4] ).Taking into account this result, it is natural to approach the problem of finding the differential invariants of an arbitrary G-structure in that of finding a natural connection attached to the G-structure like the Levi-Civita connec tion is attached to the Riemannian structures, i.e., functorial with respect the action of the group of diffeomorphisms of the base manifold and adapted to the G-structure. The connection must also depend only on the first contact of the G-structure, i.e., the connection must not loose information of the G-structure. This is the aim of this paper.
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Briefly our main theorem says that if the Lie algebra 0 of G satisfies certain algebraic condition then there exists a unique connection V p adapted to each Gstructure P -•> M and attached in a functorial way which is determined by the following condition: For every section 5 of the adjoint bundle of endomorphisms associated to the principal bundle of the G-structure and for every vector field X of M trace(5oi x TorV p ) = 0.
The algebraic condition on (3 holds immediately if the first prolongation 0^ of 0 vanishes and (3 is invariant under matrix transposition. Hence it holds if G is a subgroup of the orthogonal group as a particular case. Of course we obtain the LeviCivita connection if G is the orthogonal group. However in general the connection obtained is not symmetric. This is not a surprise, since in general a G-structure is not 1-integrable. We also find that the condition 0 (1) = 0 is a necessary condition for the existence a functorial connection. This explains why there exists no canonical linear connection attached to the conformal or symplectic structures. In the last section this canonical connection is explicitly computed in the almost Hermitian and almost metric contact cases. In the paper [3] all the functorial connections attached to an almost Hermitian structure are computed using techniques completely different from those of this paper. So our paper points out one of these connections as a very particular one.
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THE MAIN RESULT
Let G be a subgroup of the full general linear group GL(n,U). Let n: P -•> M be a G-structure, and let V be a connection on P. We denote by B(v) the standard horizontal vector field corresponding to v e M.
n ; (Xi,..., X n ) is said to be the canonical basis of standard horizontal vector fields where X{ = B(ei) and {Ci,..., e n } is the canonical basis of R n (see [6] ).
We denote by 9 the structure form of the G-structure, defined by
where it*(X u ) = £* ^(X*),, and (Xj,..., K;) = //. Let © = (0 1 ,...,©") be the torsion form of V. Let us denote by T the torsion tensor field of V, and by (CJ 1 , ... ,c.j n ) the dual basis of u G P. Then
We denote by (5 the Lie algebra of G. We will denote by Ad .P the adjoint bundle of the total space of a G-structure, P. A section of Ad .P is an endomorphism of TM. The notation Tor(V) stands for the torsion tensor field of the connection V.
The Lie algebra (3 of G may be seen as a subalgebra of gl(n, tR) = Hom((
is the torsion-type tensor given by alt(T)(H. v) = T(u)(v) -T(v)(u),
where The orthogonal subspace of (9 in gl(n, (R) with respect to this form will be denoted by (5^. Our main result is: Theorem 1.1. The following two assertions are equivalent:
For every G-structure P over a manifold M there exists a unique connection
V adapted to the G-structure such that, for every endomorphism S given by a section of the bundle Ad .P and every vector held X £ X(M), one has trace(5oi x Tor(V)) =0.
Moreover this connection only depends on the first contact of the G-structure. saying that the following homogeneous linear system of n 3 equations in n 3 unknowns only admits the trivial solution:
where i, j, k = 1,... ,n, s = 1,... ,ra, and A = 1,... ,n' 2 -m.
Let us prove that condition 2) implies condition 1). To do so, let us first suppose that V and V are connections satisfying 1). We will see that V = V. Let to and Q be the connection forms of V and V, respectively, and let 0 and O be their torsion forms. Let Xi = B(ei) be a basis of the V-horizontal distribution in P, formed by standard horizontal vector fields. It will be enough to prove that the vector fields Xi are also V-horizontals. Our hypothesis and the first structure equation imply that
Since Q(Xk) € ©> we conclude that 0(Xk) -0, and so V = V. Now let us see that there exists a connection V satisfying 1). Let V* be any connection over P, and let Xi be the associated basis of standard horizontal vector fields. Let us construct the connection V by giving its connection form LU. Again using the first structure equation, we have
£'V4(^) = °-
Since our hypothesis imply that this system has a unique solution, we can determine the functions i.j](K£), and it is readily verified that they define a connection form uj over P. Let us prove now that condition 1) implies condition 2). To do so, it will be enough to prove that condition 1) implies that the system 1.1 only admits the trivial solution. So, let x), be a solution of this system, and let V be the connection given • It should be remarked that the proof of this theorem provides a method of constructing V, by solving the system 1.2.
Definition 1.2.
The linear connection V given by 1.1 will be called the canonical connection attached to the (7-structure.
EXISTENCE OF FUNCTORIAL CONNECTIONS
If condition 2) of the theorem is satisfied for a Lie group G, then the first prolongation of its Lie algebra, 0^\ vanishes, as it is easily seen. With the additional assumption of the invariance of 0 under transposition, i.e., 0^ = 0, condition 2) of the theorem holds. In the next Theorem we see that the condition 0 (1) = 0 in Theorem 1.1 is also a necessary condition. Let us note that the connection is not supposed to be adapted to the G-structure. Proof. Let a = (a{ j ) G 6 (1) . The Lie algebra of the group G 1 of 2-jets of invertible maps with source and target R n which fixed 0 and preserves the contact up to order 1 of the trivial G-structure P 0 of (R n is given by 0 0 0 (1) (see [5] ). Let ft be a curve in G 1 through the identity at 0 and with tangent vector at 0 is a. This curve have the following form in the standard coordinates of (R It is a classical result that the it the torsion and the curvature tensors of a connection adapted to a G-structure vanish then the G-structure is integrable. Conversely, if the G-structure is integrable we can choose a section of partials In the following two subsections are given explicit formulas for the canonical connection attached to almost Hermitian and almost metric contact structures by means of Theorem 1.1. No proof is given. All the formulas can be checked through straightforward although very tidy computations.
Almost Hermitian structures.
Giving an almost Hermitian structure (J, g) on a manifold M is equivalent to reduce the structural group of the tangent bundle to G = U(n). A linear connection V is reducible to a connection adapted to a U(n)-structure P -> M if and only if Vg = 0 and VJ = 0. Theorem 1.1 gives a canonical connection attached to each almost Hermitian structure V which can be proved that it is characterized by means of the following two conditions:
It is important to give a formula which enable us to make explicit computations with this connection. This formula is the following:
12<?(V*y, Z) = 6Xg(Y, Z) + 2Yg(Z, X) -2Zg(X, Y) -2JXg(Z, JY) + 2JYg(X, JZ) -2JZg(X, JY) + 3g([X,Y],Z) + 2g([Z,Y],X)-3g([X,Z],Y) + 2g([JZ, JY], X) + g([JX, JY], Z) -g([JX, JZ], Y) -g([JX, Y], JZ) + g([JX, Z], JY) + 3g([JZ, X], JY) -3g([JY,X],JZ).
The torsion tensor field of the canonical connection of an almost Hermitian structure is also explicitly given by the formula: where N stands for the Nijenhuis tensor of the almost complex structure J.
Almost contact metric structures.
To give an almost contact metric structure (¥>i£,n,g) on a manifold M is equivalent to reduce the structural group of the tangent bundle to G = U(n) x 1 [2] . A linear connection V is reducible to a and as a consequence of the previous two formulas, the canonical connection V is completely determined.
